Background/Aim. Recurrent vulvovaginal candidiasis is relatively frequent condition, and may have serious health consequences, like chronic vulvovaginal pain syndrome. The aim of our study was to determine possible risk factors for recurrent vulvovaginal candidiasis in non-pregnant females within the reproductive age. Methods. The design of our study was of a case-control type. Case and control patients were selected from the gynecological patients at six primary care facilities in Serbia and in Montenegro. The data on the patients' health condition, concomitant therapy and diseases were taken from their records, and the data on habits were obtained by unstructured interview. For potential risk factors crude odds ratios were calculated, and then adjusted by logistic regression. Results. A total of fifty-one patients had four or more episodes of vulvovaginal candidiasis during the last year (cases), and 132 patients with one to three episodes of vulvovaginal candidiasis were sampled as controls, matched by age. The only two significant associations were found between recurrent vulvovaginal candidiasis and continual wearing of panty liners during the last year (Odds ratio -OR adjusted : 3.97; confidence interval -CI: 1.57-10.02; p = 0.004), and between recurrent vulvovaginal candidiasis and predominant use of vaginal tampons during menstruation in the last year (OR adjusted : 4.25;; p = 0.035). The synergistic effect was observed for the concurrent continual wearing of panty liners during the last year and selfmedication with antimycotics. Conclusions. Local factors, like wearing of panty liners or use of tampons during menstruation, may promote recurrence of vulvovaginal candidiasis, especially in patients who practice selfmedication with antimycotics.
Introduction
Vulvovaginal candidiasis is an inflammation of the vagina and vulva caused by Candida albicans (46.9-75%), or one of other Candida species: Candidia glabrata (14-36.7%), Candidia parapsilosis (10.2%), Candidia tropicalis (2.8-7%), Candidia krusei (1.4-3.5%), and Candidia kiefer (1.9%) 1, 2 . Prevalence of symptomatic vulvovaginal candidiasis among the patients of gynecology clinics is around 8% 3 , and vaginal carriers of these fungal species are encountered in as often as 27% of cases 4 . The patients who experience more than three attacks of vulvovaginitis caused by Candida species during the last year or have previous disease history longer than one year are classified as patients with recurrent vulvovaginal candidiasis 5, 6 . Recurrent vulvovaginal candidiasis is relatively frequent (around 8.5% in patients with symptomatic vulvovaginal candidiasis) 7 , and may have serious health consequences, like chronic vulvovaginal pain syndrome 8 . There are many risk factors for development of vulvovaginal candidiasis 7 , like advanced reproductive age, pregnancy, diabetes, hormonal contraception 9 , recent antibiotic use, dietary practices, gastrointestinal colonization by the organism, clothing and sanitary protection practices, sexual communicability of the organism, and specific immunological defects 10 . However, risk factors for recurrent vulvovaginal candidiasis are somewhat different, and not yet established with certainty. Stress 11 , use of panty liners or pantyhose, consumption of cranberry juice or acidophil-containing products, a history of bacterial vaginosis, steroid therapy, diabetes mellitus, age < 40 years and abnormal local host response to Candida 12 were positively associated with recurrent vulvovaginal candidiasis 13, 14 , but this association was not confirmed in more than one study and the pathophysiology of chronic, recurrent vulvovaginal candidiasis remains unclear 15 . Some studies did not confirm these risk factors at all, but only pointed to the importance of hormonal contraception, frequency of sexual intercourses and technique of vulvovaginal hygiene 16 . The aim of our study was to determine association of previously investigated and some new risk factors with recurrent vulvovaginal candidiasis in non-pregnant females within the reproductive age, and therefore resolve controversies made by opposing results of previous studies.
Methods
Our study was conducted in six primary care gynecological dispensaries in Serbia and Montenegro, located in six cities: Belgrade, Jagodina, Kragujevac, Novi Pazar, Uzice (in Serbia) and Podgorica (in Montenegro), covering population of approximately 800 000 inhabitants. The source population of our study consisted of all consecutive patients in reproductive age with vulvovaginal candidiasis (microbiologically proved) who visited gynecological dispensaries (n = 804) during one-month period, from March 1 st , 2009, to March 31 st , 2009. Data on drug prescription and (co)morbidity were obtained from medical records. Data on non-prescription drugs use and habits were obtained by unstructured interview with the patients. All data were kept anonymous, with previous consent of the patients, and the study protocol was approved by Ethics Committee of the School of Medicine, University of Kragujevac, empowered to make decisions on clinical studies in six primary care facilities.
The design of the study was of a case-control type, with the aim to assess the relationship between potential risk factors and occurrence of recurrent vulvovaginal candidiasis (more than three episodes during the previous year) in patients within reproductive age. The case and control patients (study population) were selected from the gynecological examination records made during the study period, at the study primary care facilities. Pregnant and lactating patients, patients of pre-menarche and post-menopause age were excluded from the study.
The cases were chosen from the study population if they experienced more than three episodes of vulvovaginal candidiasis during the last year. Vulvovaginal candidiasis episode was defined as simultaneous existence of two out of three following criteria: 1) isolation of Candida species from culture of vaginal smear; 2) detection of Candida species on potassium hydroxide (KOH) preparation of vaginal smear; and 3) clinical diagnosis made by a gynecologist working in the study primary care facilities. Recurrent episodes were considered and calculated as new events if the patients were previously treated with appropriate antimycotics, and if at least 30 days elapsed from the achieved clinical resolution of symptoms in a previous episode. The case patients were counted only once, even if they had more than one visit to the gynecological dispensary during the study period.
For each case, at least two age-matched control patients were randomly selected from the source population. The control patients were defined as those patients with one to three episodes of vulvovaginal candidiasis during the last year.
In order to identify risk factors and potential confounders, the following data on status, habits, (co)medication and (co)morbidity were collected for each patient: age, body mass index, existence of diabetes mellitus type 1 or 2; antibiotic use during seven or more days within the last month; systemic use of corticosteroids for at least 15 days in the last 15 months; continual wearing of panty liners during the last year; wearing of tight clothes during 90% of time in the last year; predominant wearing of underwear made from synthetic fabric; predominant wearing of lace thong underwear during the last year; predominant use of vaginal tampons during menstruation in the last year; use of immunosuppressive drugs for at least one month during the last year; the presence of intrauterine contraceptive device during at least 6 months in the last year; the rate of sexual intercourses during the last year; the use of hormonal contraceptives during at least 6 months before enrollment to the study; exposure to training in vaginal irrigation offered by health workers; smoking (more than 5 cigarettes daily during the last year); bacteria in vaginal smear confirmed at least once during the last year; concomitant chronic non-contagious disease except diabetes mellitus; self-medication with antimycotics (without being prescribed by a physician) during the last year; serious event causing stress during the last year (divorce, death of a first-line relative, loss of job or change of a place of living); concomitant hypothyreosis or hyperthyreosis; employment status; regular daily intake of coffee during the last year; previous hysterectomy; sedentary job during the last year; alcohol intake per week during the last year; average weekly intake of fermented milk products during the last year; level of education; number of irregular periods during the last year; average duration of menstrual bleeding and religion (Christian, Muslim or Atheist).
The prevalence of each characteristic during the last 3 years was determined for both cases and controls. The differences between cases and controls in the observed characteristics were assessed by a Student's t test for continuous variables and a χ 2 test for frequencies. The differences were considered significant if probability of null hypothesis was less than 0.05. In order to estimate the association between independent variables and recurrent vulvovaginal candidiasis crude and adjusted odds ratios (OR) with 95% confidence intervals (95% CI) were calculated using logistic regression 17, 18 .
Results
A total number of patients with vulvovaginal candidiasis in the six gynecological dispensaries during the study period was 804. Fifty-one patients had four or more episodes of vulvovaginal candidiasis during the last year (cases), and 132 patients with one to three episodes of vulvovaginal candidiasis were sampled as controls, matched by age. Significant differences between cases and controls were observed in: antibiotic use during seven or more days within the last month (χ 2 = 3.877; p = 0.049; OR = 1.97; CI = 0.98-3.94), continual wearing of panty liners during the last year (χ 2 = 13.131; p = 0.0001; OR = 3.23; CI = 1.68-6.22), predominant use of vaginal tampons during menstruation in the last year (χ 2 = 6.467; p = 0.011; OR = 3.25; CI = 1.24-8.50) and self-medication with antimycotics (χ 2 = 4.055; p = 0.044; OR = 1.95; CI = 1.00-3.83) ( Table 1) . There were no significant differences between the cases and controls in: age; body mass index; existence of diabetes mellitus type 1 or 2; systemic use of corticosteroids for at least 15 days in the last 15 months; wearing of tight clothes during 90% of time in the last year; predominant wearing of underwear made from synthetic fabric; predominant wearing of lace thong underwear during the last year; the use of immunosuppressive drugs for at least one month during the last year; the presence of intrauterine contraceptive device during at least 6 months in the last year; the rate of sexual intercourses during the last year; the use of hormonal contraceptives during at least 6 months before enrollment to the study; exposure to training in vaginal irrigation offered by health workers; smoking (more than 5 cigarettes daily during the last year); bacteria in vaginal smear confirmed at least once during the last year; concomitant chronic non-contagious disease except for diabetes mellitus; serious event causing stress during the last year (divorce, death of a first-line relative, loss of job or change of a city); concomitant hypothyreosis or hyperthyreosis; employment status; regular daily intake of coffee during the last year; previous hysterectomy; sedentary job during the last year; alcohol intake per week during the last year; average weekly intake of fermented milk products during the last year; the level of education; number of irregular periods during the last year; average duration of menstrual bleeding and religion (Christian, Muslim or atheist).
The results of the logistic regression analysis with the adjustment for potential confounders are shown in Table 2 . The only two significant associations were between recurrent vulvovaginal candidiasis and continual wearing of panty liners during the last year (OR adjusted = 3.97; CI = 1.57-10.02; p = 0.004), and between recurrent vulvovaginal candidiasis and predominant use of vaginal tampons during menstruation in the last year (OR adjusted = 4.25; CI = 1.11-16.27; p = 0.035). Although the crude odds ratios for antibiotic use during seven or more days within the last month (OR = 1.97; CI = 0.98-3.94) and self-medication with antimycotics (OR = 1.95; CI = 1.00-3.83) were above one, and the difference was significant (p = 0,049 and 0.044, respectively), after adjustment these odds ratios dropped to values close to one, their CIs included 1, and the differences became statistically not significant (p = 0.778 and 0.309, respectively).
The interactions between risk factors which are likely to have an additive risk for recurrent vulvovaginal candidiasis were investigated (Table 3 ). The analysis did not show a syn- ergistic effect for: 1) the concurrent continual wearing of panty liners during the last year and predominant use of vaginal tampons during menstruation in the last year; 2) antibiotic use during seven or more days within the last month and selfmedication with antimycotics; 3) predominant use of vaginal tampons during menstruation in the last year and antibiotic use during seven or more days within the last month; 4) predominant use of vaginal tampons during menstruation in the last year and self-medication with antimycotics; 5) the concurrent continual wearing of panty liners during the last year and antibiotic use during seven or more days within the last month. After adjustment, the odds ratios either dropped down or their confidence intervals included 1, and were not statistically significant (p > 0.05). However, the synergistic effect was observed for the concurrent continual wearing of panty liners during the last year and self-medication with antimycotics: the odds ratio increased to 5.35 (CI = 1.57-18.28), and was highly statistically significant (p = 0.007).
Discussion
The results of our study did not confirm the results of previous studies which identified factors like stress 11 , consumption of acidophil-containing products, a history of bacterial vaginosis, steroid therapy, diabetes mellitus, age < 40 years 12 , hormonal contraception, frequency of sexual intercourses and technique of vulvovaginal hygiene 16 as predisposing for recurrent vulvovaginal candidiasis. However, continual wearing of panty liners during the last year emerged as significant risk factor in our study, which is in accordance with studies described by Sheary and Dayan 12 . Both this factor and predominant use of vaginal tampons during menstruation (which also has been significantly associated with recurrent candidiasis in our study) could somehow promote growth of Candida or break normal protective mechanisms of vaginal mucosa, allowing invasion of the yeast and inflammation. According to the vaginal relapse theory 19 , female vagina is often colonized with small numbers of yeast. If predisposing factors are present, the yeast increases in number, invades mucosa and causes a new clinical episode of vulvovaginal candidiasis. The exact mechanism how these two local factors promote growth or mucosal invasion of the yeast remains unclear, and needs to be investigated.
It seems that systemic factors that decrease a host immune defense are not important in pathogenesis of recurrent vulvovaginal candidiasis: neither diabetes mellitus, systemic use of corticosteroids, the use of immunosuppressants, smoking, concomitant chronic non-contagious disease except diabetes mellitus, serious event causing stress during the last year nor concomitant hypothyreosis or hyperthyreosis were associated with recurrent candidiasis in our study. Other studies also did not find straightforward connection between these systemic factors and recurrence of vulvovaginal disease 20 . At most, the systemic factors may assist to local risk factors to break vaginal mucosal defense.
Although the emergence of increasingly resistant Candida species does not seem to play a major part in recurrent vulvovaginal candidiasis, women with recurrent disease do have higher prevalence (10-15%) of Candida glabrata, which is inherently less sensitive to the imidazole group of drugs 20, 21 . In our study, self-medication with antimycotics, as one of the causes of selection of resistant Candida species 19, 20 , was not associated by itself with recurrent vulvovaginal candidiasis. However, it interacts with the local risk factor (wearing of panty liners), and increases likelihood of recurrence in women who already have this local risk factor (significant increase in odds ratio -see Table 3 ). This means that women who wear panty liners increase their chances to have recurrent vulvovaginal candidiasis if they simultaneously practice selfmedication with antimycotics. This interaction suggests that clusters of risk factors could be more important for the development of recurrent vulvovaginal candidiasis than individual risk factors itself, which should be clarified by further research.
Conclusion
Our study confirmed only two local factors identified by previous studies (wearing of panty liners and the use of tampons during menstruation) as important for recurrence of vulvovaginal candidiasis, and showed that recurrencepromoting effect of one of them (wearing of panty liners) is augmented by the practice of self-medication with antimycotics.
